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Abstract 
Objectives 

To provide a small-scale and high-density CPU module with a 
large cache capacity corresponding to a high-speed operation in 
CPU module containing at least a microprocessor and a cache 
memory. 

Constitution 

CPU 3, FPU 4, etc., which are packaged, are three- 
dimensionally arranged via a multilayer wiring 2 using a low- 
permittivity material as an insulating layer on a cache memory 1 
which is not packaged, and the module is housed in one package. 



3 CPU 
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Key: 1 
2 
5 
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Cache memory 

Cu/polyimide multilayer record 
Solder bump 
Silicon wafer 



Claims 



1. A CPU module characterized by the fact that in a CPU 
module having a substrate and a microprocessor, the substrate is 
a silicon wafer in which a cache memory is housed; and 
characterized in that the microprocessor includes at least a CPU 
(central processing unit) and a FPU (floating-point arithmetic 
processing unit), is mounted at an active layer of the substrate 
via a wiring, and is electrically connected to the cache memory 
in the substrate. 

2. A CPU module characterized by the fact that in a CPU 
module having a substrate and a microprocessor, the substrate is 
formed by integrating several semiconductor chips containing at 
least a cache memory chip and another base material; and 
characterized in that the microprocessor includes at least a CPU 
(central processing unit) and a FPU (floating-point arithmetic 
processing unit) / is mounted at an active layer of the substrate 
via a wiring, and is electrically connected to the cache memory 
in the substrate. 

3. A CPU module characterized by the fact that in a CPU 
module having the CPU of Claim 1 or 2, the above-mentioned wiring 
for connecting the cache memory and the processor is obtained by 
cutting part of the inside of the same wiring layer and 
electrically cutting off an optional cache memory in the 
substrate from the processor.' 
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4. A CPU module characterized by the fact that in a CPU 
module having the CPU of Claim 1 or 2, the above-mentioned wiring 
for connecting the cache memory and the processor is obtained by 
selectively connecting part of it and electrically connecting the 
cache memory and the processor in the substrate without being 
connected in advance in the same wiring layer . 

5. A CPU module characterized by the fact that in a CPU 
module having the CPU of Claims 1, 2, 3, or 4, the above- 
mentioned wiring for connecting the cache memory and the 
processor is a multilayer wiring in which a wiring layer, 
composed of Cu or Au or Al and Al-Si alloy as a main conductive 
layer, and an insulating layer of a polyimide or a polymer with a 
permittivity of 4 or less are laminated in a multilayer shape. 

6. A CPU module characterized by the fact that in a CPU 
module having the CPU of Claims 1, 2, 3, 4, or 5, the above- 
mentioned cache memory housed or integrated in the substrate is a 
nonvolatile memory utilizing the polarization inversion of a 
ferroelectric . 



